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Abstract
We investigate major conjectures regarding the prevalence of cosmetic surgical procedures and their
determinants, using a quantitative multidisciplinary approach and a recent international dataset from the
International Society of Aesthetic Plastic Surgeons. Cosmetic surgery predominantly concerns women. The
highest frequencies found in Greece, Italy, Korea, and Brazil fall short of epidemic proportions at less than
0.6% of their population. However, consistent with idealized stereotypes reported in the media and the social
science literature, a few procedures dominate the composition of surgical interventions and focus on thinning
bodies and reshaping breasts. Culture and geography count. We identify Latin and Neo-Confucian cultural
effects associated with higher frequencies of surgical procedures. Beyond the Latin effect, a large positive
geographical effect persists in Latin-American countries. Economic globalization is positively associated with
the higher frequencies of procedures. Gender roles matter. Women reduce their consumption of procedures as
they increasingly participate in the labor force and when they are more equally represented politically. Lower
fertility increases the consumption. Finally, consumption increases with increasing income and greater
availability of surgical services.
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 …He saw my complications 
 And he mirrored me back simplified 
 And we laughed how our perfection 
 Would always be denied … 
 Joni Mitchell. Refuge of the Roads 
 
Introduction  
There has been a considerable debate on the global spread of cosmetic surgery. From Brazil to 
South Korea, China and Scandinavia, the media has reported a significant increase in various 
cosmetic procedures, especially surgical procedures (Chalk; Stone; and Watts, for example). 
Non-surgical procedures are also on the rise but exhaustive data are harder to find because many 
nonsurgical procedures take place outside of cosmetic surgeons’ practices and are undertaken by 
dermatologists and nonphysician practices (Brody et al.). In this paper, we focus on the surgical 
component of this emergence of cosmetic procedures and its international context. Many 
conjectures and alleged causes of this global spread have been advanced in the media and in the 
academic literature as explained below. To our knowledge we provide the first rigorous 
quantitative investigation of these conjectures and alleged causes focusing on surgical cosmetic 
procedures in a global comparative context. 
Cosmetic surgery mostly concerns women (ISAPS, 2014). Believing that it is an exercise 
in patriarchal power which controls and “medicalizes” women’s bodies, some feminist scholars 
(e.g., Bordo; Bartky) have argued against cosmetic surgery while others view it as an opportunity 
for choice in which women could empower themselves (Gimlin) and be more competitive in 
labor markets or in securing a higher-earning mate in marriage (Elliott). Men also increasingly 
resort to cosmetic surgery but to a much lower extent than women. They represent 14% of the 
total surgical procedures and tend to specialize in a few specific procedure types such as penile 
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implant and hair restoration (Elliott; ISAPS, 2014). A similar point has been made earlier about 
returns to beauty and labor and marriage outcomes (Hamermesh and Briddle) but without 
considering improvements in beauty although the two arguments are perfectly consistent. While 
we acknowledge the points highlighted and argued by social theorists, we accept the premise that 
cosmetic surgery consumption is by and large a female consumption. We empirically explore 
this consumption to sort out its global patterns and determinants.  
We rely on unique data collected by the International Society of Aesthetic Plastic Surgery 
(ISAPS), the major international professional association of cosmetic surgeons. The data are 
based on cosmetic surgeons’ surveys regarding major cosmetic surgical procedures these 
surgeons performed.
1
 The data collection is global. The data publicly available focus on the 25 
largest countries by market size and an aggregate for the world, and for 19 major surgical 
procedures. Market size here means the total number of surgical procedures for these national 
markets for a set of 19 major surgical procedures. We investigate the patterns and structure of 
consumption of cosmetic surgery in these top 25 largest markets and an aggregate rest of the 
world (ROW) and for the 3 years of data (2009-11) that were available at the end of 2013.  
We explore various determinants of observed global patterns. When appropriately 
normalized by population (procedures per million people), the data provide substantial variation 
across many countries and over time spanning the Americas, Europe, Asia, and other regions. 
These variations are then explained statistically using regression techniques. Our investigation 
links the consumption of cosmetic surgical procedures per million people
2
 to various 
determinants, including indicators of geography, culture, globalization, gender roles, and 
economic factors. We investigate a series of conjectures about cosmetic surgical procedures 
                                                          
1
We focus on surgical procedures because the ISAPS nonsurgical procedures data undercount the consumption of 
nonsurgical procedures undertaken outside cosmetic surgeons’ practices. 
2
 The normalization (per capita or million people) does not affect the statistical results. 
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advanced in the popular press and more importantly in the academic literature in social sciences 
broadly defined. 
Cosmetic surgery consumption has high prevalence in rich and some middle-income 
countries, which suggests that income is not the only determinant at play. Culture, gender roles 
for women, and other socio-economic influences are shaping these decisions to pursue beauty via 
cosmetic surgery. However, the highest incidences of surgical procedures are below 0.6% of 
total population and much below the alleged epidemic proportions that would be comparable to 
the existing incidence of obesity and nicotine addiction.
3
 The most popular surgical procedures 
are consistent with the images of thin bodies and large breasts stereotypes often described in the 
media. Lipoplasty and Breast augmentation are the two most popular surgical procedures 
globally. The stereotyping of beauty reported by the media has some validity. 
When expressed as incidence per million people, the highest incidences of cosmetic 
surgical procedures take place in old Europe (Greece and Italy) as much as in East-Asia (Korea) 
or Latin America (Brazil and then Colombia). This fact is overlooked in the media (Shalk; and 
Stone). China and India have the lowest incidences but are part of the 25 largest markets because 
of their outsized populations. In our statistical analysis, we find that the consumption of surgical 
procedures is positively linked to income, the stage of globalization, modern Neo-Confucian and 
Latin cultures, and the availability of cosmetic surgery services. Gender roles’ interaction with 
cosmetic surgery is complex. Cosmetic surgical consumption is negatively linked to fertility 
rates and to women’s participation in the labor force and positively linked to gender inequality. 
The combination of the three factors leads to various patterns as discussed in later sections in 
more detail. We also identify geographical effects.  Regional differences remain after having 
                                                          
3
 This figure of 0.6% assumes that each surgical intervention is for a separate individual. Multiple surgical 
interventions are often undertaken by a same patient. Hence, we overstate the actual frequency of population going 
under the knife. 
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accounted for all the determinants mentioned above. A Latin-America regional effect is strongly 
present in the regression results after having accounted for all other determinants, suggesting that 
additional forces maybe at play, perhaps such as the desire to appear to have overcome income 
disparities through beautiful looks as previously documented in Brazil (Edmonds). 
In the following sections, we discuss the conjectures that have been advanced in various 
academic fields and the media to explain the prevalence of consumption of cosmetic surgery. In 
particular, we link the social sciences literature on the various economic, social and personal 
motives to pursue beauty. Cosmetic surgery is an investment to increase one’s beauty. Cosmetic 
surgery enhances or maintains the beauty capital and associated rewards in social interaction, in 
markets (Elliott; Edmonds) or just to oneself from achieving better self-esteem. We also link 
cosmetic surgery consumption to measures of globalization as much has been said on the global 
propagation of this discretionary consumption (Edmonds; and Sullivan).  
Then, we present the dataset and its sources, first on cosmetic surgical procedures as 
collected by ISAPS, then the collected data on the potential determinants of these procedures. 
For all determinants we use well-documented and established sources. The data section is 
followed by the presentation of regression results formalizing the link between the incidence of 
procedures and their various determinants. Conclusions complete the paper. 
 
Exploring Conjectures and Determinants 
We explore a sequence of several important conjectures on patterns and determinants of 
cosmetic surgery consumption. First, the alleged epidemic: we probe the potentially inflated 
reporting surrounding cosmetic surgical procedures, as found in the media (for example, Chalk; 
Stone; and Watts). Are some countries really experiencing cosmetic surgery epidemics 
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comparable to documented public health epidemics such as obesity or nicotine addiction? 
Epidemic proportions cannot not be rigidly defined, but commonly imply magnitudes of several 
percent of a population affected by the health problem like for the cases of obesity and nicotine 
addiction (18.4% and 16% of adult population in 34 OECD countries as reported by the OECD). 
What are the countries with the highest incidence of cosmetic surgery, and what surgical 
procedures are the most popular? The media focuses on breast enlargement and obsession with 
thin bodies (e.g., Chalk; and Stone). This issue is also found in the psychology literature in 
studies of dissatisfaction with one’s body (see Holmqvist and Frisén for a survey). Can we 
confirm these claims more systematically, and if so, can we link the incidence of procedures to 
rising obesity in many countries? This cosmetic surgery-obesity interface may be complicate as 
many procedures target the removal of “extra weight.” This extra weight could be “perceived” 
excess weight in societies obsessive with thin looks in which the obesity incidence may be lower 
(e.g., Korea or Japan), or surgery could occur to remove “real” excess weight in societies ridden 
with high incidence of obesity (e.g. in the United States).  
Second, geography and cultural commonalities: The country analysis for the first 
conjecture leads to exploring the geography and geography-based cultural dimensions of 
cosmetic surgical procedures. Are there common cultural grounds in countries or regions with 
high incidence of surgical procedures? For example, can we identify Neo-Confucian and Latin 
cultural effects in the patterns of cosmetic surgery? These two cultures emphasize female 
sensuality and perfection of the human body in their own way. Neo-Confucian cultures invoke 
filial piety and parental involvement in cosmetic improvements (Elfving-Hwang; Holiday and 
Elfving-Hwang; and Kim) to reconcile traditional values and physical alterations, which would 
be anathema for Confucianism. This phenomena could be at work in high-income East Asian 
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countries influenced by Neo-Confucianism (Japan, Korea, and Taiwan). Indeed, an unusual high 
level of body dissatisfaction has been reported among Taiwanese, Japanese and Korean women 
as compared to other countries of comparable income levels ((Holmqvist and Frisén; Jung and 
Forbes; Jung and Lee; Kowner; Mukai, Kambara, and Sasaki; and Shih and Kubo).  
On a potential Latin effect, anecdotal evidence in the media and more formal evidence in 
the ISAPS data suggest that Latin and Central American countries (Argentina, Brazil, Colombia, 
Mexico, Venezuela in our dataset) and Latin-based countries of Europe (France, Italy, Portugal, 
Romania, and Spain in our dataset)  are among the largest consumers of cosmetic surgery. Here, 
Latin is defined using geographical boundaries, which correspond to more subtle linguistic and 
cultural heritage from Latin. As explained in the data section we use the Latin-Union 
membership as the criteria to determine Latin countries. High prevalence of body dissatisfaction 
among Latin Americans has been found by McArthur et al. and Swami et al.. Jeager et al. have 
found similar dissatisfaction with bodies in several European countries including (Italy, Spain, 
and France). The large immigration flows from “Latin” Europe (Italy, Portugal, and Spain) to 
several Latin American countries, also suggests Latin commonality across continents. We look at 
a Latin cultural effect spanning Central and Latin America and Europe. 
Third, gender roles: Recall our premise that the bulk of surgical procedures are 
undertaken by women, with the exception of male breast reduction, penile implant, and hair 
transplant (ISAPS, 2014). The ISAPS data used in our analysis do not cover penile implants or 
hair restoration systematically; so only one of the 19 procedure types (male breast reduction) 
tracked in our dataset is not effectively female-centric. Further, many procedures are exclusively 
undertaken by women such as breast augmentation, reduction and lifts. Women account for 86% 
of total surgical procedures, including all male-specific ones such as penile implant and male 
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breast reductions (ISAPS 2014). We look at the impact of variation in gender roles (women as 
mothers and women as workers) on the incidence of procedures across countries. There are 
socio-economic dimensions to gender roles. Beauty and improvements to beauty can be 
consumed to improve one’s value in the labor market or in the marriage market and better 
matching (Hamermesh and Biddle; and Hamermesh). The multi-dimensional returns to beauty or 
the pursuit of beauty have been established in various contexts in the economics, psychology, 
and sociology literatures (for example, Hamermesh and Biddle; Hamermesh; Hamermesh and 
Abrevaya; and Mobius and Rosenblat in economics; Eagly et al., Etcoff, and Feingold in 
psychology; and Elliott in sociology). Cosmetic surgery can be rationalized as an investment in 
beauty capital motivated by higher expected returns either directly in labor income via the 
income of a better mate. We empirically tackle these arguments as follows. 
  First, we look at female participation in labor markets. In nascent labor markets, women 
may especially benefit from added beauty capital. As female participation increases, one would 
expect that the returns to cosmetic surgery decrease as cognitive capital becomes more valuable 
and then reduce that cosmetic surgery consumption, other things being equal. Concurrently, 
women may be less confined to marriage when they are more economically independent (a 
broader female participation in labor markets) and may be less inclined to invest in beauty for 
marriage purposes. There is evidence of physical/economic tradeoffs in marriage matching 
(Chiappori et al.)  Hence, we hypothesize that surgical procedures tend to fall with increasing 
female participation in labor markets.  
Next, we look at the interface with fertility for which more complex considerations may 
be at work. Fertility and beauty dynamics may be at play. In societies with high fertility rates, 
women obviously specialize in motherhood and may put a higher value on added initial beauty 
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for better matching prospects. They might see less need to do so once married and raising 
numerous children. These two effects on beauty investments are opposite. Conversely, in 
societies with lower fertility rates, women tend to marry and reproduce later. They may consider 
cosmetic surgery investments to “preserve” their beauty capital, or when they contemplate the 
not so distant “post-children” phase of their life. Which of these forces dominate the relationship 
between fertility and cosmetic surgery consumption is an empirical question.  
Another dimension to gender role is gender inequality. In societies in which women are 
kept away from established spheres of power, returns to beauty may be relatively higher as 
returns to other forms of human capital and professional venues may be restricted along gender 
lines. Do we observe lower incidence of procedures in societies were women share power more 
equally? 
Beauty improvements can also be consumed as a final good for their own sake or 
pleasure via improved self-esteem (Gimlin; Hamermesh and Abrevaya; and Von Soest et al.). 
We have two economic conjectures associated with this type of discretionary final consumption. 
Consumer income is a factor influencing surgical decisions. As disposable income increases, this 
kind of discretionary consumption should increase as predicted by simple economics. The 
strength of this relationship is an interesting question with the global emergence of cosmetic 
surgery consumption. How much of it can be explained by rising prosperity? 
One should also expect a negative consumer response to higher scarcity of services 
(higher price). We do not observe prices unfortunately, but we have two estimates of the relative 
availability/scarcity of cosmetic surgery services, one directly estimated by ISAPS and another 
one less targeted, based on the availability of physicians in each country. Prices for surgical 
cosmetic procedures should be inversely related to the supply of these services. The data of 
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ISAPS provide the number of cosmetic surgeons in each country, which, normalized by 
population, provides a measure of scarcity of surgical services faced by consumers.  
 
Data Description and Sources 
Data were collected for three years covering 2009-2011. For procedures, we focus on surgical 
procedures surveyed by ISAPS (ISAPs, 2010, 2012, 2013) which include Abdominoplasty, 
Blepharoplasty, Breast augmentation, Breast lift, Breast reduction (women), Buttock 
augmentation, Buttock lift, Cheek implants, Chin augmentation, Facelift, Forehead lift, Male 
breast reduction, Hair transplantation (only in 2009), Lip augmentation, (other than injectable 
materials), Liposuction, Lower body lift, Otoplasty, Rhinoplasty, Thigh lift, Upper arm lift, and 
Vaginal rejuvenation. The coverage of procedures varies slightly over the 3 years. For example, 
Hair restoration is only covered for one year only, so we drop that procedure in the final 
selection and we are left with 19 surgical procedures. In 2014, ISAPS released limited data on 
procedures for 2013, but the procedure coverage did not match the previous surveys and the 
country coverage was limited to the top 10 markets. For these reasons we did not include the 
2013 data in the analysis. 
For each year, ISAPS provides data for the largest 25 markets/countries and a world 
estimate. The country coverage varies slightly over time and includes Argentina, Australia, 
Belgium (2009), Brazil, Canada, China, Colombia, Germany, Spain, France, United Kingdom, 
Greece (2010-11), Hungary (2009), India, Italy, Japan, South Korea, Mexico, Netherlands (2010-
11), Portugal (2009), Romania (2010-11), ROW (World estimate net of all other countries), the 
Russian Federation, Saudi Arabia, Taiwan, Thailand, Turkey, the United States, Venezuela, and 
a World estimate. Hence, we have 28 countries and the aggregate ROW but with less than three 
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years for some countries. Once normalized by population to express procedure count per million 
people, we have much variation in the data from extremely low values in China and India to very 
high values in Greece, Italy, Brazil, and Korea. Figure 1 shows the total surgical procedures and 
distribution among procedure types per country appropriately normalized by population.  
<Figure 1 here> 
Some procedures are much more frequent than others. Women’s dissatisfaction with their 
natural breast is prevalent in all countries. Breast augmentation, Breast reduction, and Breast lift 
are among the most common procedures; Breast augmentation is the most prevalent breast 
modification. Lipoplasty is the most frequent procedure type among the 19 procedures included 
in the dataset; and Abdominoplasty is also frequent. These stylized facts bring up the question of 
weight gain and obesity and the incidence of thinning procedures like Lipoplasty and 
Abdominoplasty. The variations in procedures are also caused by variations in forces influencing 
cosmetic surgery consumption, which we investigate in the regression analysis in the next 
section. 
ISAPS also provides estimates of the number of cosmetic surgeons in each country per 
year as well as for the world. As an alternative measure of the supply of medical services we 
collect data on physicians per 1000 people in each country for the same three years from the 
World Bank’s WDI data base, and a variable measuring the hospital capacity of each country 
over time, the number of hospital beds available per 1000 people also available from the WDI 
data.  
For obesity, we use the prevalence of Obesity (BMI above 30) from OECD data (OECD) 
supplemented by WHO data and from the Ministry of Health Promotion in Taiwan-ROC. The 
obesity data are cross section for most countries using the most recent available data year. These 
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obesity data are the weak link of the dataset if any. 
Globalization variables come from The KOF globalization project at ETH (Drehel; and 
Drehel et al.). The KOF Indices of Globalization measure economic, social and political 
globalization with three corresponding indices. There is also an overall globalization index 
aggregating the 3 indices and supplemental information with sub-indices on actual economic 
flows, economic restrictions, information flows, personal contact, and cultural proximity and for 
the 3 years and all countries we cover in the investigation. We present the main results in the 
econometric section using the economic globalization index, which appears to be the most 
relevant of these three major indices. It includes the intensity of trade, and the extent of trade 
restrictions. Economic exchange embodies culture, especially via tourism, and entertainment 
goods and services.  
Income data come from the World Bank’s WDI database. They are expressed in real 
terms in 2005 dollars and are normalized on a per capita basis. In the regression we use the 
logarithm of per capita income. Demographic data come from WDI as well. We collect 
population, female participation in the labor force, and fertility rates.  
To measure gender (in)equality, we use data from The Quality of Government Project 
(Teorell et al.), which provides panel data on women in parliament. Lower values of the index 
indicate greater inequality; hence the index can be more intuitively interpreted as an index of 
equality (increasing in representation of women in parliament). At the time of collection, the data 
stopped in 2010. We lag the data by one year matching the index for 2008 to the procedures in 
2009, and so forth to preserve the time variation during the three years. 
We construct the data values for the ROW as follows. For each year of the 2009-2011 
ISAPS data on procedures (and cosmetic surgeons), we compute the values for the aggregate 
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ROW by using ISAPS’ estimate for the world total procedures (and surgeons) net of the 
corresponding values for the 25 top countries covered in detail by ISAPS for that year. We 
proceed similarly for the values of the hypothesized determinants for the ROW. For example, 
income per capita for ROW is the world income estimate from the World Bank’s WDI net of the 
25 countries’ income, eventually normalized by the world population net of the 25 countries’ 
population. For a few determinants we could not easily aggregate the values for the individual 25 
countries to derive a ROW value. In these few cases, (e.g., the gender inequality index), we use 
the world average provided in the original database.  
The dataset has some obvious shortcomings. First, ISAPS data do not account for 
medical tourism, which has the consequence of over-counting the number of procedures by local 
consumers in well-known destinations like Thailand and Korea, and under counting in places 
like the United States. The limited evidence we have from surveys in Brazil (Sociedade 
Brasileira de Cirurgia Plastica) suggests that cosmetic surgery tourism is small (3% of patients). 
ISAPS data also pool some of the surveys within regions for countries of that region for which 
the data collection yielded too few surveys to be representative to compute dependable averages 
of procedures per surgeon. The last issue is that the data may contain some reconstructive 
surgical procedures. This does not invalidate our analysis as many of these reconstructive 
procedures aim improved appearance after removal of tumors (the most frequent procedure in 
the US and Brazil). A clear separation of the “purely aesthetic” from “reconstructive aesthetic” is 
difficult. Surgeons appear to do both and insurance coverage further blurs the line as consumers 
may obtain reimbursement under reconstructive procedures, but not for aesthetic procedures. 
In addition for other variables, we face missing data for Taiwan, and Argentina. For 
Taiwanese data, we had to go to the Taiwanese governmental sources (see Republic of China 
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(Taiwan) in the references) to find data not covered by international organizations. Finally, for 
Argentina we approximated real income per capita for 2010 and 2011 using current GDP per 
capita and inflation rates estimates from the CIA World Factbook for 2010, and a consensus 
inflation estimate of 22% for 2011, close to the Argentinian Pesos’ devaluation in 2011. 
We also construct a large set of dichotomic variables (0,1) for surgical procedures (18 
variables for 19 procedures), for cultural categories (Latin (for all members and observers 
countries of the former Latin Union), and Neo-Confucian (Korea, Taiwan, and Japan), and all 
others subsumed in the intercept), geographical regions (Latin America, Europe, Asia, NAFTA, 
and all others subsumed in the intercept). Table 1 provides some descriptive data for the key 
variables used in the analysis. The dataset is available from authors upon request. 
<Table 1 here> 
Regression Results Section 
For the regression analysis, we posit the following specification. The dependent variable ytjk to 
be explained is the natural logarithm of the number of procedures y per million people in year t, 
in country j, and for surgical procedure k. Vector y stacks up 19 types of procedures for 25 
countries and the aggregate rest of the world for 3 years. In total, we have 1482 observations 
(26x19x3). Explanatory variables are as follows. Each type of procedure is identified through a 
fixed effect except vaginal reconstruction subsumed in the intercept. Regional fixed effects 
include NAFTA membership, Latin-American countries, Asian countries, and EU countries. 
Cultural variables include two cultural categorical variables (Latin culture and Neo-Confucian 
culture), a measure of globalization, and the prevalence of obesity. Gender variables include the 
fertility rate, female participation in the labor force, and gender equality. Economic variables 
include the logarithm of income per capita and the measure of abundance of cosmetic 
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surgeons/physicians proxy-ing for price effects.  
The latter cosmetic surgeon variable was found to be endogenous to the dependent 
variable, using a Durbin-Wu-Hausman test (Nakamura and Nakamura). Therefore, we use an 
instrumental variable approach (2SLS) to estimate the hypothesized specification. A similar 
endogeneity result holds for the number of physicians per 1000 people, the second proxy used to 
measure the abundance of surgical services. The instruments used are all the exogenous 
explanatory variables of the regression line plus country dummies for outlying countries with 
large number of cosmetic surgeons (Brazil, Greece, Italy, Korea) and those outlying with the 
lowest number of surgeons (China, India, ROW, and Russia); a 2009-year dummy, a 2011-year 
dummy, and hospital beds per 1000 people, and an intercept. More than 80 percent of the 
variation in surgeons per million people is explained. The estimates of the impact of the 
explanatory variables on procedures do not vary much from the OLS-based estimates. 
Table 2 presents the estimation. The table shows the regression coefficients the 
associated t values with grey cells indicating insignificant estimates, and a measure of the impact 
of each variable in the last column. This column shows the impact of each continuous (non-
categorical) determinant as an elasticity (percent -change in the number of procedures induced 
by a percent-change in the determinant). These elasticities are estimated at the mean of the 
dataset except the constant income elasticity. For categorical variables, we use the Halvorsen-
Palmquist formula to derive the relative change in the number of procedures for the given 
category relative to the rest of the dataset excluding the category (proportional change = e
µx
 -1, 
for estimated coefficient µ and categorical variable x = 1, 0). These estimates for dichotomous 
variables have to be multiplied by 100 to be expressed in percent. 
<Table 2 about here> 
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The procedures fixed effects reflect the relative popularity of each surgical procedure, 
which is not explained by the other determinants. The popularity is relative to vaginal 
reconstruction which is the omitted procedure included in the intercept. The procedure effects are 
strongly significant for all procedures except Buttock augmentation, and show that Lipoplasty 
and Breast augmentation are the most frequent ones, followed by, Blepharoplasty, Rhinoplasty, 
Abdominoplasty, Breast lift, and Breast reductions. Together breast modifications and fat 
removing procedures dominate. These findings are consistent with the claims made in the media 
on women obsessing on thinner bodies and larger breasts and but also with faced changes. The 
data do not allow to assess if the face changes are to look more or less western. The 
dissatisfaction with breasts (augmentation, lift, and reduction) is particular striking.  
Geographical effects are illuminating. Recall that regions are characterized by socio-
demographic and cultural variation accounted for by the other determinants. These regional fixed 
effects capture additional effects beyond these other determinants. We find a strong Latin 
American effect. Procedures are almost 195% more frequent than in the default region, which is 
the set of other countries not covered by any regional variable and subsumed in the intercept 
(Australia, ROW, Russia, Saudi Arabia, and Turkey). We also find positive NAFTA and 
European effects, although their magnitudes (20% and 12%) and statistical significance are 
lower than those of the Latin American effect. There is no significant Asian geographical effect. 
The large Latin America regional effect suggests that additional forces are at play in the 
consumption of surgical procedures. A possible motive could be the stigma of income 
disparities. The desire to appear to have overcome income disparities through beautiful looks has 
previously documented in Brazil where poor consumers leverage meager income to go under the 
knife (Edmonds).  
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The results on cultural variables are also enlightening. The two cultural variables based 
on geography are positive and strongly significant. They are measured relative to all other 
countries not being included as Neo-Confucian or Latin. The three Neo-Confucian countries 
exhibit a strong effect. Procedures in these countries are 66% more frequent, other things being 
equal. Similarly, belonging to Latin culture makes the procedures 21% more frequent holding 
other things constant. The results on the impact of globalization are particular intriguing. We find 
that economic globalization matters and that the procedure count variable responds strongly to 
increases in economic globalization (elasticity of 1.02). However and as shown in detailed in 
appendix tables available upon request from the authors, other forms of globalization (political 
and social) do not provide robust results. The sign and significance of the effect of political and 
social globalization indices vary depending on specification and other variable inclusion. This 
finding of predominant influence of economic globalization over the other two forms of 
influences is at first puzzling but can be rationalized once we recognize the strong cultural 
content embodied in economic exchange, especially through the consumption of imported music, 
films, and other media. This embodied culture is likely to be more pivotal than having a large 
number of foreign embassies in one’s country. Finally, obesity has a marginally significant and 
positive effect on the procedure count. The magnitude of the effect is small (elasticity of 0.09). 
However, this finding is not robust as shown in the same appendix tables. The sign and 
significance of the estimated effect change depending on variable inclusion. This non-result 
could come from the lack of time variation of the obesity variable. Systematic data on the 
incidence of obesity are lacking and not consistently collected. A more definite conclusion on the 
impact of the prevalence of obesity on the frequency of cosmetic surgery will require better data. 
On gender related determinants, we find that the number of procedures per type of 
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surgical intervention is decreasing with a larger participation of women in the labor force. This 
result is consistent with women having lower marginal returns on increasing their looks in the 
labor market when many women participate in the labor market. In the latter case their human 
capital and professional skills bring more returns and beauty is less critical to get an edge. This 
effect is significant and the magnitude of the effect (elasticity) is -0.88 at the mean of the dataset.  
We also find that fertility rates (the number of children per women of child-bearing age) 
and the number of procedures are inversely related, and this with a sizeable multiplier effect 
(elasticity of -0.99 at the mean). This is slightly larger in absolute value than the female labor 
participation effect (-0.88). This result suggests that in countries with high fertility rates, women 
probably specialize in motherhood as discussed above and “neglect” their beauty capital even 
though some may initially use cosmetic surgery to attract better mates. In the net the mating 
effect is swamped by the motherhood effect.  
The two effects (labor participation and fertility) combined tell the following story when 
using an economic-development lens. Holding everything else constant, in advanced societies 
like Germany and The Netherlands, lower fertility and higher female participation in the labor 
force prevail. In these conditions and holding other factors constant, fewer surgical procedures 
are undertaken because the labor market outcome reduces the number of procedures more than 
the boost received from lower fertility. In these two countries, female participation in the labor 
force exceeds 70%. The opposite is true in more traditional societies with high fertility rates and 
low female labor participation. Holding everything else constant, the number of procedures is 
lower there because the negative effect of higher fertility on the number of procedures dominates 
the boost received from lower labor force participation. This is the case in India, Saudi Arabia, 
and to a lesser extent Turkey. Procedures are at their highest when fertility has dropped 
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dramatically and when female participation in the labor force is still relatively low like in 
Taiwan, Korea, and Italy with female participation slightly above 50% and fertility is lower 1.5 
child per woman. As the most telling, in 2010, Taiwan has a fertility rate of 0.9 child per woman 
of reproductive age and a female labor participation of 50%. 
Last on gender-based determinants, we find that gender inequality is systematically 
associated with a higher count of procedures, the magnitude of the effect is moderate, however. 
The elasticity is -0.18 at the mean --a 1% increase in equality around the mean decreases the 
procedure count by 0.18%. These gender findings are robust to variations in specifications and 
estimation methods.  
The last set of determinants deals with the usual economic drivers of the demand for 
surgical procedures (income and price). The count of surgical procedures is increasing in income 
per capita, with an elasticity of 0.27. The estimate is strongly significant. So income matters but 
income growth is unlikely to fuel a boom in the consumption of cosmetic surgery as suggested 
by the moderate response. A Doubling of income would increase consumption by 27%. For price 
effects, we use the supply of cosmetic surgeon services (a proxy for a lower price effect) because 
we do not observe prices as explained in the data section. An increasing number of cosmetic 
surgeons are positively associated with a larger number of surgical procedures, which translates 
in lower prices for these procedures. The elasticity is 0.34, which means that an increase of 1% 
in the number of surgeons would induce an increase in the procedure count of 0.34%. This result 
on the supply of surgeon holds strongly for the number of cosmetic surgeons per 1000 
inhabitants but less so for the second measure of the supply of surgical procedures, the number 
of physicians per inhabitant, as shown in the appendix tables previously mentioned. Although the 
magnitudes of the effects are often comparable (elasticity of 0.34) between the two measures, the 
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statistical significance of the effect is weaker for the second measure of supply.  
We additional ran specifications including with a Confucian-culture variable, which 
includes China and the three modern Neo-Confucian countries (Japan, Korea, and Taiwan). This 
alternative cultural characterization did not yield robust results, suggesting the lack of 
communality between China and the three other East-Asian countries. Homqvist and Frisén 
report several studies showing lower rates of body dissatisfaction among Chinese groups relative 
to other Eastern-Asian groups. A few observations were outliers and harder to predict with large 
standardized residuals . these were some observations from Russia, Colombia, Australia, and 
Argentina. The logarithm transformation of the dependent variable dramatically reduces the 
number of outliers and show probability plots for residuals that are nearly normal. 
 
Conclusions 
We investigated major conjectures regarding the incidence of cosmetic surgical procedures, 
using a quantitative multidisciplinary approach and a recent international dataset from ISAPS. 
The highest incidences of surgical procedures are small, even in places like Korea and Brazil, 
and are one to two orders of magnitude smaller than the incidence of the tobacco or obesity 
epidemics. The media has inflated the emergence of cosmetic surgery and the notion of an 
epidemic. However, consistent with media reports, a few procedure types globally dominate the 
composition of procedures and have to do with global stereotypes of thinning bodies and 
reshaping breasts often to be bigger, and to a lesser degree face changes. 
We found several cultural commonalities and geographical patterns. Countries with Latin 
or modern Neo-Confucian cultures are associated with higher incidence of surgical procedures. 
Beyond the Latin-culture finding, there is a strong and persistent positive geographical effect in 
Latin American countries on the incidence of procedures, which could be related to higher 
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income inequality in these countries and the role of female beauty to overcome social stigma 
associated with poverty. This is a question for future work, which would require recent data on 
income inequality or incidence of poverty for all the countries in the dataset. These data tend to 
be old and inconsistently estimated.  
Still among cultural influences, we found that beyond the global obsession with thin 
bodies and improved breast, the degree of economic globalization has a significant and positive 
impact on the incidence of procedures. Other forms of globalization (political and social) did not 
lead to such finding. Finally, we could not confirm any robust finding regarding the impact of 
obesity on the incidence of cosmetic surgical procedures, maybe because of the limitations of 
obesity data or because of a set of countries characterized by high consumption of cosmetic 
surgery with both high and low incidences of obesity (Korea, Japan on the low, US and Mexico 
on the high). 
We found robust evidence supporting the importance of gender roles in the consumption 
of surgical procedures. Women reduce their consumption of procedures when they participate in 
the labor force and are more economically independent and in societies in which women are 
more equally represented politically. High fertility rates tend to lower the incidence of surgery 
relative to lower fertility rates with fulfillment through motherhood rather than beauty.  
In terms of plain economic forces influencing the consumption of cosmetic surgery, 
income and scarcity signals matter as well but with moderate magnitudes. Discretionary 
consumption increases with higher income and greater scarcity of surgeons has a negative impact 
on the count of surgical procedures.  
In the future, we hope to integrate the new 2013 data from ISAPS (ISAPS, 2014) in our 
database. Further, our current ISAPS dataset has the nonsurgical procedure data and we could 
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extend our analysis to nonsurgical procedures. Many of these procedures palliate aging and a 
more formal investigation of age structure should be carried out. Not reported in the result 
section, is the finding that age structure of population did not seem to matter for surgical 
procedures as a whole. We could investigate a small subset of surgical and nonsurgical 
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Table 1. Descriptive Statistics 
 N Minimum Maximum Mean Std. Deviation 
Surgical consumption per 10
6
 people 1482 .72 1359.52 145.57 207.62 
Log of surgical consumption 1482 -.33 7.21 4.06 1.47 
Abdominoplasty  (per 10
6
 people) 1482 12.34 565.51 213.41 131.43 
Blepharoplasty (per 10
6
 people) 1482 16.41 1358.22 357.88 244.76 
Breast Augmentation (per 10
6
 people) 1482 20.36 1359.52 503.97 309.93 
Breast lift (per 10
6
 people) 1482 7.61 470.74 175.19 110.90 
Breast reduction (per 10
6
 people) 1482 11.11 812.66 183.48 128.45 
Buttock augmentation (per 10
6
 people) 1482 .81 141.06 27.34 27.77 
Buttock lift (per 10
6
 people) 1482 .72 37.94 10.43 7.26 
Chin augmentation (per 10
6
 people) 1482 2.28 97.93 28.71 20.04 
Face lift (per 10
6
 people) 1482 6.44 437.81 139.43 90.34 
Forehead lift (per 10
6
 people) 1482 2.53 159.66 47.36 30.93 
Male breast reduction (per 10
6
 people) 1482 6.40 201.39 75.99 48.31 
Lip augmentation (per 10
6
 people) 1482 5.46 212.13 63.64 44.71 
Lipoplasty (per 10
6
 people) 1482 34.09 1309.12 525.74 328.95 
Lower body lift (per 10
6
 people) 1482 1.37 87.60 19.16 13.43 
Otoplasty (per 10
6
 people) 1482 3.97 229.41 82.11 56.91 
Rhinoplasty (per 10
6
 people) 1482 19.34 715.44 239.17 156.42 
Thigh lift (per 10
6
 people) 1482 1.06 103.27 21.35 15.67 
Upper arm lift (per 10
6
 people) 1482 1.80 83.11 30.21 18.50 
Vaginal reconstruction (per 10
6
 people) 1482 1.83 58.50 21.21 15.18 
NAFTA members 1482 .00 1.00 .12 .32 
Latin America region 1482 .00 1.00 .15 .36 
ASIA region 1482 .00 1.00 .23 .42 
European region 1482 .00 1.00 .31 .46 
Latin commonality (Latin Union) 1482 0 1 .31 .46 
Neo-Confucian commonality 1482 0 1 .12 .32 
Economic globalization index 1482 39.46 92.18 63.19 13.30 
Social globalization index 1482 30.98 89.71 64.18 17.33 
Political globalization index 1482 60.43 98.43 87.04 10.72 
Obesity (% of adult population) 1482 2.05 37.50 17.02 9.74 
Female participation in labor force 1482 18.00 75.30 58.31 14.04 
Fertility rate 1482 .88 3.22 1.85 .53 
Gender inequality  1482 .00 40.70 19.78 9.71 
Income per capita in 2005 dollars 1482 947.75 42446.78 18591.63 14223.88 
Log of income per capita 1482 6.85 10.66 9.40 1.04 
Cosmetic surgeons per 10
6
 people 1482 .78 25.96 11.91 7.00 
Log of cosmetic surgeons 1482 5.19 8.69 6.56 1.01 
Physicians per 1000 people 1482 .32 6.17 2.44 1.22 
Log of physicians 1482 -1.15 1.82 .74 .61 
Hospital beds per 1000 people 1482 .10 13.75 4.49 3.15 
 
Table 2. 2SLS Regression of ln(consumption of surgical procedures per million people)  
Determinants Beta coef. t value HP effect** & elasticity*** 
Constant* 0.61 2.53 
 Procedure fixed effects 
Abdominoplasty  2.13 32.64 7.41 
Blepharoplasty  2.68 40.43 13.53 
Breast augmentation  3.02 45.58 19.45 
Breast lift  1.96 29.59 6.09 
Breast reduction  1.95 29.94 6.06 
Buttock augmentation  -0.1 -1.51 -0.09 
Buttock lift  -0.85 -12.99 -0.57 
Chin augmentation  0.14 2.16 0.15 
Face lift  1.74 26.23 4.68 
Forehead lift  0.66 9.91 0.93 
Male breast reduction  1.11 17.25 2.04 
Lip augmentation  0.91 13.91 1.48 
Lipoplasty  3.08 46.53 20.77 
Otoplasty  1.09 17.22 1.99 
Lower body lift -0.24 -3.84 -0.21 
Rhinoplasty  2.30 34.70 8.95 
Thigh lift  -0.15 -2.30 -0.14 
Upper arm lift  0.26 3.97 0.29 
Geography: regional fixed effects 
NAFTA countries  0.19 2.70 0.20 
Latin American countries  1.08 11.38 1.95 
Asian countries  -0.09 -1.44 -0.09 
EU countries  0.11 2.05 0.12 
Cultural commonality variables 
Latin culture 0.19 4.77 0.21 
Neo-Confucian 0.51 5.90 0.66 
Globalization (economic index)  0.02 8.57 1.02 
Obesity incidence 0.01 1.98 0.09 
Gender roles 
Female participation in labor force  -0.02 -10.89 -0.88 
Fertility rate  -0.53 -13.54 -0.99 
Gender equality -0.01 -5.59 -0.18 
Economic variables 
Income per capita (log) 0.27 10.26 0.27 
Lower price effect (surgeons number)**** 0.03 6.94 0.34 
*Constant represents the default region (ROW, Saudi Arabia, Russia, Australia, Turkey), procedure (vaginal 
reconstruction), and culture (non-Latin, non Neo-Confucian). **HP is the Halvorsen Palmquist formula for dummy 
variables effects in semilog models (proportional increase  in procedure count when the dummy variable is 1). 
Multiply by 100 for percent change. *** The elasticity is the percentage change in procedure count for a 1-percent 
increase in the determinant, evaluated at the mean except for income per capita. ****Instruments: all exogenous 
explanatory variables plus country dummies for outlier Greece, Italy, ROW, China, India, Russia, Brazil, and Korea; 
2009 year dummy, 2011 year dummy, and hospital beds per 1000 people, and an intercept. 
